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The cylinders consist of f to f inch steel plate with cast-iron or steel heads, which are strengthened by radial ribs. Fig. 101 I shows a tube mill with •cast-iron ends.
The variation in size of tube mills used in different parts of the world IB considerable.2 At Kalgoorlie some of the earlier tube mills were 3| feet by 13 feet, but they are now generally 4 feet by 16 feet. At El Oro, in Mexico, .-some mills 5 feet by 24 feet are in use, but generally in North America the .5 feet by 18 feet mills are most popular. On the Rand the standard size is 5-J feet by 22 feet, and mills of 6 feet by 16J feet, installed at the new Consolidated Langlaagte Mill, are not considered by Caldecott to do better work. However, there is at present a tendency in favour of shorter mills, with the hope of increased efficiency by removing the slimed portion of the ore sooner. In 1914, short tube mills only 6 feet long and 7 or 8 feet in diameter were introduced, but there are no available data as to their success in practice.
The cylinders of tube mills have recently been made in sections for transportation on mule back (see Fig. 102).3 The sectional cylinder is sometimes made of great size, up to 5 feet in diameter and 16 feet long.
The cylinder is carried on two hollow trunnions, one at each end.    The
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pulp enters through one of these (left-hand end in Fig. 101), a,nd is discharged through the other. The Cooper roller bearings for the trunnions have recently been introduced, with the object of saving power.
The lininy consists of hard wood, chilled cast iron, hard homogeneous iron, steel, manganese steel, quart/itc, or (lint (silex). Of these, wooden blocks were stated to be worn out, in three days in South Africa, and rant-iron plates in three weeks, but, in this ease coarse ore was said to have been treated. Manganese steel linings lasted fifteen months at Kalgoorlie, and chilled iron liners from seven to ten months.4 The great eost of manganese .steel made it less economical than hard iron.5
The usual lining has been silex or flint blocks about/ (> inches thick cemented in. On the Rand, where local chert is used for lining, the life of the lining
1  Dowlipg. JtundMi'tt/Murt/fcitt /'wr/frv, vol. i., p. 10(5.
2  See Gieker, Eny. <tnd Mnii. •/., 1914, 97, 4(>3, for complete data.
3  [Reproduced with the periniHHion of the < -yanidc Plant Hupply Co,
4  A. James, Tmnx. fn*t. M-n<i. and M<-t., 1004, 14, i»8.
5  Trewartlia Janien, /7//W., p. 121.'J,r' and in grinding gold ore at Butte, .Montana, in IS'J-U' and are also used in the cement industry for dry grinding. They were applied to jnold on»s by Dr. Diehl and by Mr, Sutherland in West Australia in IS1.*'.*, ami are used for wet grinding. They consist of revolving cylinders rather more than half-filled with pebbles, by tin* impact of \\hicli. in lallinu, coarse particles of sand are crushed (hie. TheydiiTer from ball mills (//.**.) essentially in having the. inlet for ore at one end and the outlet at the other, and in the absence of provision in the machine itself for the return of uncrushed material (oversixe). It is, therefore, necessary for the cylinders to he of greater length than in ball mills. The number of pebbles used in tube mills is also much larger than that of the steel halls in ball mills.
